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res*] mmm 

[ff^i] if 7 J -^vym-4-irb- e-'ryt^Z/'^yf 

»»«**<0«ta4fe«:»*»i:LTfflVV K»*«t3«fctfGK DM 

IC#^E-B:L«), tMUfr * t* G D P - 7 n - X t $ 
*^GDP-7a-xS:^Kt5z:i:S:Mi:t5GDP-73-X0llS. 

[»#«2] yr;s/>-5' -^y>^ oar, GTP^wggB-rs) ©tfr 

4& J5<fct;!Bii:GTP^e>yry 5' --V>M-4-Jrb-6-T** 

#a*fctt«**IK©«t3ffi<»S:«!3R«i:bTfflVV itl GTP(Z)ffj 
|g#?M £ J: tf* % * IC b «> , &2M£fttt * T* G K D M & £ J&3* 

s-gfctk GKDMS^r;j/>-5' -^'J>i73-^ (jstf. GDP-7 

ICiy GDP-73-7. &**tt*Ett*C£ja«r*S -Br. h G D 

p - 7 a - x fcR«rr s r i: 5: i$is n t z> g d p - 7 u - x ommm* 
ito^gtps £j*-r zffijjzm-rz wigwam mm * ti&mmm<D*m 

m. •fei^GTP^&yry^-s' -~>J >^-4 -^-h- 6-^* 

§l«*fctt««Fil*©«6a*S:**«fcL'Tfflv^ GTP©|ff 
K« K fe * OP* * * JC L «> , »*tt«E# tp'VG KDM5: £-jft«* 

$ «*tt«»»t»j^ bG'KDM Sr«JR-r S i i: tt5'GK DM0>§gS£& 

o 

[»##4] *&*RO>&&tttf, 
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2/'>-5 f - — y>^, -T7i/>-5' — ^y ymv&zm&T&z *fe«3sa^ 
& s at 2 * tz. it 3 ia*&<z>igsg2£o 

£ ft #31 2 £ 3 fa*©^jg^ 0 

[§M13] «fcGTP*»&GKDM Sft«t4lB*«:t t *«4ft*«. 
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manCilHIHtS) . /ftX/t\£Ol/i3A#— if (Jg*T, pgmtHiatS 
-X4, 6-rtK7^-€ («T, gmd i:BSf3-rS) ^e>jg«tlS 1 oJt^_h 

manC5:n-mi^ pgm&n-mi£^ pfk& 
fi^ S^tf D N A »rtf £ # - £ ©IMftDN A £#^5 1 «Sf£Ultf>3& 

manC^n-Fm^f, pgm^n-Ft5l^, pf k&3-Ft5 
Ife^.ttfgmdlrn-FtSiCTxi/i'JUT • niJftM^K^ 

jb\ GKDM:nbf;*^-l£/l/#*#---i£ w c a G^B^IB-rS) ^Sft© 

8t^«£4in?fc « r h £ tsf^ l £ fcte 2 £tt<z>$Bt&. 

HMfcKl 8] wc aG£3- Kt6lfi?#ii/z'J t7-3'J f&3fctf>it 
[0 00 1] 

* (JKT. GKDMt*fit«) ©JfiBiiSlCBrrS. GDP-73-7stt, SB® 
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So^SI^tbttffltfeS. GKDMttGD P-yn-x&m&v 

[0 0 0 2] 

GDP-7n-^©^ii^lCB9bTtt. fb^^^ [Carbohydrate Research, 
242, 69 (1993)]#&e>*iT^£#, &#3^tt*3IK©£y&K:mj&#&&„ » 
^SrMV^fe^'^tAgric. Biol. Chem, 48 , 823 (1984), #^5p7-500248 % W099/9 

i80]T*a, i&ffitemmzmmisf-*). mmnmmwiftibmmx&zfc&izMZim 
xisvmm&jjmx&ztf. jimmmmt vxm^&fetoiztt.M&z>zk&tf&&> 

e>*lT^£o GDP-Y>;-^*^GDP-7n-XlcS54M©|!J 
^it'&5GDP-7>;-^4, 6 -^r\i K^# — tfratt#*»MfT?&* 
GD P-7n-^{C<J: *J|EW£^tt<5;i£#fctie>*lT^£ [Biochim. Biophys. A 
eta, 117 , 79 (1966), FEBS Lett., 412, 126 (1997)] „ 
[0 0 0 3] 

<5 3. £ IC 3b <5 o 

[0 0 0 4] 

MM>^T?&&GKDM&£/£#«£-frfc^ i«LfeGKDMSGDP-73 
^IC J; »J, GDP-73-^tCJ:SGDP-v>;-^4 ) 6 

[0 0 0 5] 

fiPt», *swittjeiiTCD (i) ~ (is) icg§-r-5o 
(i) gkdm£gdp - 7 3-^ jcicui-rsiBAs^-r S«^«r©«f«** 
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^&GDP-73-^»tSrt£#tilt5GDP-73-X0iIio 
[0 0 0 6] 

c 2 ) g t p <z>tfig4M*t e> g t p z&m* z>m±j &n*&m&&K?>mmwLtL 
r=. \*&mmt&<?>#!M&* as j: tF* ^ gtp^?,gk dm z&m-t&mjj z^-t z 

G T P <Z>iafg^SC £ J: tf« £ ^KffigfSifr * &C it b S*ffiK#* T* G.KDM 
&£j**RS*fc«U GKDM&GDP-^n-XJCSgill-rSIB^Sr^-rSlK^ 
* fc £ ^SSilC £LTm\>\ fibfcGKDM^G 
DP-73-^lC^ttSZli:lCj:yGDP-7ll-^$:^flt^{:^I 
i*fil»?)GDP-73-xOTtSr^l:#ittSGDP 

[0 0 0 7] 

(3) GTP CDffr»«9t^ &GT.P ffiij 

feJctFliilGTP^^GKDM&^-reiBTJ^^-rS 

GTP OfiNEftft * 0«>< S#ttjB#*T? G K DM 

fc£j*#RS-ti\ tfc*tt«E#*;fr £ G K DM&SHtS i £ G K D 

[0 0 0 8] 

(4) &*Jft<Z>4&£«#<. «'««(Z>S«I«. 

an*, StBtt<z>MM&gi4fe« ^ift©ges^Bii, «a«t©Hjefb«**v^tt 
) (3) os&tit. 

[0 0 0 9] 
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' — v>m> jji/y-s* — v>mT*&z±m (2) st^it (3) <dwi& 

(2) £fcl± (3) ©£?it&„ 
[0 0 10] 

( 7 ) G T P^tcfl^Wfr £ G T P Z*k&tt2>mi)Zm~? <&*teM&#=l U * A 
2) (3) 0>§gig2S o 

(8) 3!i *;^r'j 9Ajmc*t*«4##, n'jwfyfA-m 

-7y*^t'S5i^^Mi:t5±l2 (7) <Z>$g3£&„ 
[0011] 

(9) *ilGTPfr&GKDM&4*t6«j!j^t*l)t4#^ l*fctt2 
l!IH«Jt©tt^*J:y«^S'4i*r2i*4fttti-*J:|B (2) (3) ©ig 

[0 0 12] 

(11) xS/xU t7Jli:ItS^^xe/x'J tr • 3 yT?&s_tS3 (l 
0) <B»3ij£ D ' 

(12) =ry */t*^y -?AS[Clf§t4U^ 3'J *A?^y ?A • T> 
^r.T>F*XT*&5;i££#3££-r5j:iE (l 0) <z>§SBt& 0 

(1 3) i^iiGTP^^GKDMSr^-rSlg^Sr^i-S^^^ ^/I/a* 
if («T, g 1 k * («T, manBt 

naiads) , 1 -u ymyy-vjih^yx^ai^-ii osat, m 

anCtHiatS) , /ft*/ft^;i/nA#--tf (J^T. P S m £ B&IH-r £ ) . 

h3f^- i? (gT, P f ki:BSfa-rS) 23<fcO t GDP-VW-;*4, 

6-^11 K7^-f oar, gmd tmm-tz) fr*>m&frz> i -=>a±(Dmm<D 
f£&<Dm^®t*iimT~2bz>zL£.*:mwtii-?2>±m (2) ^fett (3) <Dm^m 0 
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[0 0 13] 

(14) tt£4fc#, g 1 k£:n- K-rsatfi^ manBSa-KtSlfi? 

ss^^iygmd&n- K-r^»e-?^e>^«ti§ imm&,±<Dm^^ 
mm^ti^z.n^mn-t^±m a 3) ®$gj£& 0 

[0 0 14] 

(15) glk^n-KtSl^, manB^n-Km^, m a n C 
fcn-K-fsatfrK pgm$:3-Kt5i^, p f k -fen- K** attests 
<fctf gmd Srn- K^sa^^nii/x U T • =i U f&5fe<Z>»fc^T*&£ 3 £ & 

G&t.?&±m d4) ©§g*t2£„ 

(16) GKDM&GDP-73-^(C^ifS|8A5:ttSMt^ GK 
DM:nif*^-1?/l^^#--l£ (JgtT, w c a G^BSIB-r-5) fSteO&V^^ 
^T*&S:i££#$|[£-r-g>J:fB (l) (2) ©§gj£&„ 

[0 0 15] 

(l 7) tt£4btfwc aG^zi- Wie?mDNA»J^i:^^-i: 
©ii^DN A S:Mt5^T^§ r i: t5±!B (16) 

(18) wc a G£n- Kt6l^iS/x'J tlT • 3 'J fi5f50lfe?T'fe 

sz^fc^t-ts-tfa (i7) ©Rati*. 

[0 0 16] 
[0 0 1 7] 

*»W*efflv^&ti«GTP©|jrK*jBt^&GTP€:^'r*|B*S:^*tt5fe 
[0 0 18] 
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7^X^5:^tfS3i:A^tS. AftftfCttU Corynebacterium amnion iagenes 
ATCC21 170^ £ & £ Zl £ # ^ 5 „ 
[0 0 1 9 ] 

*%^T*ffl V> e> tl § « t G T P G K D M £ |g^J £ ^"T -S £ 

btli, «StGTP*>e>GKDMSr^-retgiJ§:^-r-5^%T^ti«v>-rtl 
®^t%ffl^5'i:A ? t*§5= glk, manB, manC, p g m 

[0 0 2 0] 

glk, manB. manC. p g m. p f k £ <fc g m d fbjgtftl 

klfi^[j. Bacteriol., 179, 1298 (1997)] <fe-£tHIMfcj*.#D N A (pNKl 
1) S:MtSxi/x'Jk7- 3'JNM5 2 2t, li/iU H7 • 3'J fi*©m 
anBl^[J. Bacterid., 178 , 4885 (1996)] S:^tfffi^AftDNA (pN 
Kll) |;Mt5xS/x<J H7 • n y NM5 2 2|fc li/x'J H7 • 3V ft* 
0manClfi?[J. Bacteriol., 178, 4885 (1996)] £-g-t?iSfi$|;t#D N A ( 
pNKll) SMt5l^xiJt7'3'JNM5 2 2fic> Ij/i'jt7- 3'J 
E&5fc<Z> p g mStfc^ [J. Bacterid., 176, 5847 (1994)] £^tfj?fl#ULfl£D N A 
(pNT55) Sr^^f SXS/aiU fc: 7 • ray NM 5 2 2#fc(W098/12343) > ij/ 
x y T • 3 y p f k B jftfc^- [Gene, 28, 337 (1984)] &-£tfM&X.flsD 

NA (pNT5 5) 5r^t2>xi/x'Jl:7 • 3VNM5 2 2|fc(W098/12343)33 
J: tFx >> x 'J b 7 • 3 ij fijKfiD g m d Ifi^- [J. Bacteriol., 178, 4885 (1996) 



8 
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1 ^MI^ftDNA (pGE 1 9) ZUm-t&^is^V H T • 3UNM5 2 

2 f$4$ £ £> vf& z: £ # t? ^ & . 

[0 0 2 1] 

G T P (DtfMfeft** £ G T P Sr^-T €>|g*fe«fc 0t« G T P e, 
GKDM&*«"r*tB*&HI^K:^'rs#^K:tt, jfiJJtU GTP© 

1 GT P ^ e, G K DMCD^CM^tt 0- fiPL^L 

•rsz: 

[0 0 2 2] 

m V* b tl Z> G K D M £ G D P - V 3 - ^ |g^J £ -5 ft£ 

„ wc a G^S^^©^V^^^|$:MV^Sr ^:A^T^-5 0 

[0 0 2 3] 

i'JKT- 3'J fiSfeODw c a G3H£^-[J. Bacterid ., 178, 4885 (1996)] 
trtHmitfleDNA (pGE8) ^ffSit/x'J t7 • n'JNM5 2 

[0 024] 

Ji3*©»^JHijlAtt«&MV^SGDP-73--^feJ:tJfGKDM©»3ltK:e 

Molecular CI ning, A Laboratory Manual, Second Editi n, C Id Spr 
ing Harbor Lab ratory Press (1989) (JE*T* ^U^t^l^ — • 9U— — ytf§&2 
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J5££B&!2'3~<2>), Current Pr tocols in Molecular Biology, John Wiley & Sons 
(1987-1997) (JSAT> f3 U> h * hZl-JVX - -f > • ^ ls*r=L^- • A>f^ 

>• U T. ^ S/ a XJKT. P CRUV&m-t §) &£fc#IGD#8; [PCR Protocols, Acad 
emic Press (1990)] iC^o Tfiz> Z. 
[0 0 2 5] 

G D P - V ZJ - * £ tc \% G K D M ©£j£lC 2> M-fi^ & ft T*3fcJK $ -fr 

Sfc&icte, K»fi^&*trDNA»T#&, ffl«»*JB&^B:PCRT?3iEJte 

-®T8£JC**AU &v*T?JtfflDNA£**ALfcl8^**-&, SfcJB'***- 
fc}g£- b fcl&^UHlfiKi^A-r * z: £ ic <fc y ^ -5 „ 

[0 0 2 6] 

tfwr*i%>m z: h it-em So 

[0 0 2 7] 

M^i'^-^lTtt, pKK223-3. pGEX-2T (Wf *l%>7^S/*i» • 7 7^7 
S/T • A>f ^^tfcj?) . PSE280 (>f>f hn^Jc>ttSg) , pGEMEX-1 (^n* 
3tftt«) , PQE-30 (^r^>tt«) . PET-3 (JA*?*2/i]M) . PKYP10 (ftM 
BS58-110600) , pKYP200[Agric. Biol. Chem. , 48 , 669 (1984)]. pLSAl [Agric. 

Bi 1. Chem., 53, 277 (1989)]. pGELl [Pr c. Natl. Acad. Sci., USA, 82, 43 
06 (1985)]. pBluescriptll SK+ (;* h =y * V ! - >*t§g) , pBluescript II SK- 

Uh7^ V- >tt£l) , pTrS30 [;*J©gJN109/pTrS30(FERM BP-5407) J; »jM9S] 



1 0 
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, pTrS32[^:|©ajM109/pTrS32(FERM BP-5408) <£ U , pUC19[Gene, 33, 103 
(1985)], P.STV28(^?@ig*±$g). PUCU8 (%.mm±m) > PPAC31 (W098/12343) 

[0 0 2 8] 

J&5=fe©T?=fo «fcV^ mX\i. trpyp^E- 9- (Ptrp) , lac-7u^-$- (PI 

ac) , p^n^E-*-, Pg^n^E-*-, Pg^n^E-*-^©, jzmm'P? 

T-Z/^lZ\3j&-$-2>zfU=E-*-. SPOl^Df-^-, SP02^D ; E-^ 
p e n Pzru=E-&-mZ2bVfZ>ZttfX*gZ> 0 $. P trp£ 2 -D^M* * 
fc^nt-*-, tac^n^E-*-, lacT7:/n : E — # — , let iyn =E- # -CD 

[0 0 2 9] 

V iKy-AM^@H^n?fe<5^^>f y-#)VifJ (Shine-Da lgarno) ga#I£H3& 
[0 0 3 0] 

ait/aiy ty», t^fm ;tf;i/^E ^ut^A^r 

lCM"t"£>S8:£%, #5A&, Escherichia coli XLl-Blue, Escherichia coli XL2- 
Blue^, Escherichia coli DM, Escherichia coli MC1000, Escherichia col i Wl 
485, Escherichia coli NM522, Escherichia coli JM109, Escherichia coli HB 
101, Escherichia col i No. 49, Escherichia col i W3110, Escherichia col i NY 
49, Serratia ficaria, Serratia f onticola , Serratia 1 iquef aciens , Serrati 
a marcescens . Bacillus subti 1 is . Bacillus amy 1 o 1 i quef ac i ens , Brevibacter 
imn immari philum ATCC14068, Brevibacter i urn sacchar lyticum ATCC14066, C 
orynebacter i um amm niagenes, C rynebacter ium glutamicum ATCC13032, Coryn 
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ebacterium glutamicum ATCC14067, Corynebacterimn glutamicum ATCC13869, C 

rynebacter iuro acetoacidophi lum ATCC13870, Microbacter imn ammoniaphi lum 
ATCC15354, Pseudomonas sp. D-0110^&&tf £ Z. t^T'^S. 
[0 03 1] 

Mm%-& d n a (Dmx^m ±&&£mm^ dna At & -fsmx 

c. Natl. Acad. Sci., USA, 69, 2110 (1972)], ^nh^^hS (#|§Hg63-2 
48394) , 311/^ h D/tfly-*/ 3 [Nucleic Acids Research, 16, 6127 (1988 
) ] ^ £ & If -6 r h it X' £ Z> . 
[0 0 3 2] 

Pl3 (ATCC37115) , YEp24 (ATCC37051) , YCp50 (ATCC37419) , pHS19, pHS15^ 
JSV^T %>«!:<, PH05yn^E-^-, PGK^n^-*-, GAP^n^E-*- 

, ADH^n^-*-, gal l^n^— gal lo^n^e-*— , 

tKU F^D^-^-, MFal l/n^-*-, CUP 1^ n ^E- # -^(D^D 

^ - # - *2b\fZ> Z. £ tfVg Z> o 
[0 0 3 3] 

^lCjR-T5^©®l*5:«>tfSZ:i:^l?^, jlffcgf^CfcJ:, Saccharomyces cerevisi 
ae, Schizosaccharomyces pombe, Kluyveromyces lactis , Trichosporon pul lul 
ans > Schwann i omyces al luvius „ Pichia pastor is , Candida utilis ^$:$>t , j f ^> 

[0 0 3 4] 

-ftlbm^ZZ-t.tfT'g. MAtf, ml/* hnjtfi/-^3>8?[Meth ds in Enzy 
mol., 194, 182 (1990)], X7iDy7^hffi[Pr c. Natl. Acad. Sci., USA, 
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81, 4889 (1984)], »KU [J. Bacterid., 153, 163 (1983)] 

[0 0 3 5] 

[0 0 3 6] 

y=e-yj±. v ymry^-^^commm^ b < itMWmcoyy^-^ 

[0 0 3 7] 

mmmtLxit. vym-xwi*. vym^v^ju. vywp?y**/*j* 

iS^ttl 5~401C#J:<, jt^5^~7 HimT'feSo ^#*P 

Htt3. o~9. oic^*rrs 0 pH©^«, Ai«»^M:^fl|(Z)fli, t;v#u 

[0 0 3 8] 
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^ - 9 - 1 l xmm& <d •? u * - & - ^ t=.mm^ * % - xi&mm& l 
n =e- * - *m ^mi* * # - T-fiin l * t ^ ic«>r > 

[0 0 3 9] 

m^mmbt^ mmmm^mmLx^^^o ^■rn^om^m^m^ 

[0 0 4 0] 

%smm<DMm®ni.xte. mmmcomm®. tgmmvnm®. 

3S$k tfftffliMiti> M«ft<z>MB«£», Ma#(Z>0^Mf&svMi 

j: y & m l r n ti s oim£ & if & & w« z. t ifii* m * . 

[0 0 4 1] 

#»l»©!8i8sJC;i3v*T ffiv* £>;tx ft, MBtti: LX 1 ~ 5 0 0 g 

~50 0g/lt'fey, #£L<«:1 0-4 0 0 g/lt'fe5. 

t^^r-9->^>. 97JS/y* S/y* -f 7 S/>, 97 J t/y 

-5' — y>», =ap-b-> hs/>-5 f — u>$> >f/s/>-5* — u>Hft 
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m^SMHO. lmM~l. OM, ft£L<&0. 01—0. 5M<DM£.Xm^t> 
[0 0 4 2] 

Wtfcfc^&misT. &ZWZ&mf&lzmM'?Z>Z.}l : bX*g. 0. lmMj^e>2 
. 0M©$g£T?SVM?>;ft£o 
[0 0 4 3] 

«»in*^«f«*S:&W r *ri:^*, 1. 0mM~2. OMOWTCMv^tl 

So 

[0 0 4 4] 

„ ;* * u u zsm—* y ? a, y # y * a. y h y * a, y 
^- h y a, y ymzz-t- b y V2*^f<d&m<d y >^&^&;Mf s 
l. o mM~ l . OMCDiiM-ejgv^z:*: 
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[0 0 4 5] 

o IfffitS'ffi^Itt, If 0. 1-5 0 g/l<Z>aST?fflV^*lSo 
[0 0 4 6] 

=.7-Jl&Ztfmft>ft. 0. 1 — 5 Oml/l(Z>aMT*MV^*l£o 
[0 0 4 7] 

*mm<DM&mtt&m{btp. pH5~10, ^b<lipH6~8, 20- 
5 0t3©^#T* 1 ~9 6^ff 
*ttiiE#»f»K:£j* G K DM©5£*ttW098/12343lC 

mmz nttmzm £ r h p l c & z *m ^xn e> 3 1 &x*% z> „ 

> ^SMSflafc £ £JBV^3i#tf>;£& [Carbohydrate Research, 242 , 69 (1993)] 
[0 0 4 8] 
[0 0 4 9] 
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irnmmi 

MMMl. g 1 k, manB. manC, p g m*3J:tfp f k B |&3!#fc<Z>iiJ& 
m?m^ 1 £4&(Z>£2S!?!f 5:ft5DNA^7>fv-ii BB^JS# 2 g3«<Z>&* 

DNA^£^£M^T£-f&l,fc„ 
[0 0 5 0] 

±IBMDNA$:^7>fT-i:LtfflV\ g 1 kitted £-£tf:7°^*^ KpN 
T4 6 (W098/12343)DNA£#£M£bTPCR$:f7 1 o£:o PCRttpNT4 6D 
NA lng, ^7>fV-^0. 5/tM, Pfu DNAiK'J U 
^->*±§g) 2. 5units, Pfu DNA3)f'J^5-^X 1 Olt^U 
h^#^->*fc§g) 4 /( 1, deoxyNTP#2 0 0 fiM^tiS.J^WL4 OaU^^ 
, 9 41C-l£\ 42TC-2^ 7 2 T> 3 ^0Xg£ 3 0 Hf^ »J ^ 1 tC «fc y 

[0 0 5 1 ] 

SZlil&fitig^ ^UCD^^t^MOTE [1 0 mM Tris-HCl (pH 
8.0), 1 mM E DT A] ffifti:7 x J —)\>/ 9 U U J^^A (lvol/lvo 
1) «:#fll!U a^bfc. 

U -8 0TCJC3 O^WftttLfe. ITO SM^I I D N A ®aig$:#fe 0 
[0 0 5 2] 

»DNA©ft«&2 0 * l©TEKlS»Lfc. 5 /i 1 &«V\ DNA 

&WBRB^R B g 1 1 1 £ £ tE S a 1 I T*wm U ^A/*ft*»JC «fcU D 

N A Lfcffc, y->II3f>y MC<fc U 1. 3 k b ©Wr^T 

ma nBfc<fct)fma nC^JK^:*^. Kt'fe5pNK7 (W098/12343) DNA 
0. 2 yet g SfflBS^iSi B a m H I 33 .fct FS a 1 I-gipWrlfe. T^n-X^^S^ 
*»ICJ:»J DNABrtt£#gtU H«»C8. 2 kbOWT^r&HfJRLfe- 
LO 0 5 3 ] 
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mi. 3kb^J:^8. 2 k b ©BT#£^>f >f-*/a >3r*y h £MVnT, 16 
TC, 1 &Mfcm*ft-otc. 0 &mMBL&WLt:m**T Escherichia coli NM5 

22m^m^<D^<D^mzm^xmm.mmh. &j&9tm&{*&yy\z*/v > 5 0 

Ag/ml £^t?LB«^*gifelC^ft?^ 3 0tT-|^iLfe o 
fcttftU glk, manB, ma nC»7X^ Kt'&SpNK 1 1 
[0 0 5 4] 

±^.X^htlt^Zf^^^ KpNKl 1 ?:M^^tX^/IIJ^:7 - n U NM522/pNT5 
5*fc (W098/12343) ££tftI©#3£lCfie o T^SKSI U W&&m$mfo *Tyif*sV 
y 5 0 i« g/m 1 fej:0!^D7A7i-n-^ 1 0 At g/m 1 £^tf L BS^Jg 

3 ow-mmm^r^o ^vx^r^mmmm^mm.^^^inz 

«fc»J, glk, manB, ma n C. p g m;J3 £tfp f k B fclMlC^^i'rs^ 
T^SX^aiyfcr- nyNM522/pNKll/pNT55£#fc 0 
[0 0 5 5] 

Escherichia coli W3110(ATCC27325)$c$:;*j l/y h • ^"U hn-^X • >f > • 

®J#J#-5f 3 £ J: 4 iCgB^CD^SiB^J **tl?nm-t2> DNAS:^>f7-fcL 
TM^t, Escherichia coli W3110(ATCC13027);ffc©^!fe#D N A 0 . 1 n g £ 

[0 0 5 6] 

U - 8 0TCIC3 0#M[gLfc o Mfit5:^iUDNA©«:KS:#fc 0 
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[0 0 5 7] 

^DNA©«2 0/tlOTEi:j§iLfc 0 5 #i 1 SrJSVx, DNA 

zmmmm H. in d mfe^ty xb a it?totu y# □-x^yi/Mc&ifrtcj: 

»JDNA»f^^ilfct, »J ->II3fy MC<fc»J 1. lkbffiDNA 

71 - -fe y ^ -Y :/ - ^ * */ X 5=- A X*t§g8905M DNA £f£8l & M V * T L t=- 
@B^J## 5 is i: t5 6 lciB«tf)i«@B#[ £ -£ft-£*i^ <5 D N A & >f *7 - k. V 
TffiV^T, trp^D^-^-^^tf^^X^ p NT 5 4 (W098/12343)© 

DNAzmmt vxmmm 1 mm<D^miz^ tpcrsis £*to ^ 

[0 0 5 8] 

U -8 0 bfc. St*«*S:»^lBILDNA'©«:iRS:#, t£ 

DNA0)ifcI*&2 0 1 ©TElCi^j&bfco 
[0 0 5 9] 

mmmms * UMV\ DNA£MISSPi E c o RIj3J:g)g Xb a I THSJjffrl 

ONA^ fcEUKbfco 
pBluescriptll SK+ DNAO. 2 jet g $:fflliiE_c_oR I £ <fc tK H_LJ1 d II 

it*^J»t^ T^fn-x^f;i/«^l&lcJ:*JDNA»r^S:^t, im*HfC3. o 
k b © D N AmKZ HUK b fee 
[0 0 6 0] 

lkb, 0. 4 k b£J:r5 5. 5kbOD^&7^^-i/a>^^ 

«^t, i i6m mmKmzft^tc. 

WimffiJxJ&m&m^T Escher i ch i a coli NM522tfc£ itr&<Z>£tflJ(Z>#&{Ct£o T 
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[0 0 6 1 ] 

£#imU KtftSpGE 1 9£#£ 0 K<Z>*3t&0» 

SSRiirfc£J:»jttSgbfc (ff!2BD „ 

||JfeM3. li/x'J t7 • H&3fe©wc a G&5#c(Z>j&/ft 
n—t-t^A-f' A>r^-i/X5 : •i^Xa^8905MDNA^^iS:Mv^T^Lfe 

IS^JS^ 7 «kl|f 8 lC|a«©^*K^J 5: -etl^tl^-T S D N A & ^^>f V- ^ b 

TJBV*T, Escherichia coli W3110(ATCC13027)|5fcCD^;fefl£D N A IT 

££ftf l K«©#ttK:«o T P C R&jS £?to fc„ 
[0 0 6 2] 

l / l 0S&y#n-;*^/i/«awtotoU B«©Wr##i!MibTv* 

anu ^£-b£„ 

U -80TC(C3 OMfUc, RftilSfel^IUDNAOttRSff, » 
DNA®a;1^2 0AlOTE^ilfc 0 f*»#?R 5 * 1 &JBV*, DNA&i 
K»3R C 1 a IfeA tfXh o I T'tymV. TifU J: *JDNA 

Br#£#itb£^ s?->^u->n*y hJcty i. o kboDNAW^r&ia 

JKbfec 

[0 0 63] 

p P A C 3 1 DNAO. 2 ft g fcjMKRBSft C 1 a I feJitF S a 1 I T^ffr^ 
, T^fn-^-?f^/*ft*»JCj:yDNAWf^r«:^IIU H«JC5. 2kb©DN 
A»T^$:iait2bfe„ 

Rl. 0kbfc<ktJ!5. 2kbffii^5:7>f^-i/3>^7 hfcffi^T, 16 
TC, 1 6B#im. at|§Si»&ffofe. 
[0 0 64] 

m3&$g£J&%fcffi ^ Escherichia coli NM522^£iuS£tf)^$B(Z>#8ilc:t£o T 
KJ^3R««|«tSr>t:S/U>5 0 /tg/ml fc^tfLB^JfiMfiK: 
3 or-e— lft*§lbfe. 
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[0 0 6 5] 
^IJ6M4. GKDM0)£jg 

IIJgM 1 *g # g> tl t=. Escher i ch i a coli NM522/pNKll/pNT55*fc$:y > fcfi/ V > 5 
0 # g/m 1 fe^tJ 1 ^ n^A^ac^n-;iy 1 0 ^ g/m 1 Sr-g-fr L BJgifc 12 5 
mlCAofcl L^7t>>^;i/#^ = ^7^^3lC^aU, 2 8TCT-2 2 0 r p m 
©^#7*1 7B£f^ig^Lfc. mmmmi 2 5mU^3-X 1 0 g/1,. At? 
h bVzfh> (^^nftlg) 1.2g/l, @p#:n3f* (t^^=t*±§SD 24 g 
/l, KH 2 P0 4 2. 3g/l, K 2 HP0 4 12. 5g/l, 7>t^U>50 
H g/ml O^b^Sft^ (pH*iI) 2. 5LOAofc5Mi 
IflC&gU 6 00rpm, jS^C*2. 5 L/#©£;#T'3 01CT-4 B£fSig#L 
Se.lC4 0lCt3TO*l:fto^ ig«tF\ 2 8 %7> i E— 72K SrflJV^ 

T-2 0TCT^#-rS3i:^l?#, ^MtuiC^UT^V^S^il^T^feo 
[0 0 6 6] 

Hfflsffil 2 g>*lfc Escher i chi a coli NM522/pGE19#fc$:7 >t£"S/ V > 5 0 ^ g 
/ml fc^tfL Blgife 1 2 5ml©Aofcl Lg^v ^;i/#^^#^^>^ HJC^ 
fit, 2 8tt 2 2 0 r p m©*#*e 1 7«r|ffl**bfco ft«ft£tt 1 2 5.ml& 
^3-^10g/l, ;^hh'J^h> 05** ^nttS) 12g/l, ^#:n 

:73*t») 24g/l, KH 2 P0 4 2. 3 g/l, K 2 HP0 4 12. 
5g/l, 7>bT2/U >5 0 n g/m 1 ®!BJft;fr&&Stt{P&J& (pH4sgggp) 
2. 5 L0Aofc5 L^ig**mcgMlU 37tt6m BOOrpm, 

2 0Tct'«#t5zii:^t, ttfflfiFKflmLTmv*5;ifc#T?i*fc. 
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[0 0 6 7] 

Corynebacter ium ammoniagenes ATCC21170^$: jf A/ n — 7, 50g/l ( jtfU^ 

zfh> (a*mmt±m) iog/i, (tyi>^»w) 10 

g/1, 5g/l, (NH 4 ) 2 S0 4 5 g/l, KH 2 P0 4 lg/1, K £ 

HP0 4 3g/l, MgS0 4 - 7H 2 0 CaClg- 2 HgO 0. 1 

g/1. FeS0 4 - 7H z O 10mg/l, Z n S 0 4 • 7 HgO 10mg/l 
, MnS0 4 -4~6H 2 0 20mg/l, L > 20mg/l, D- 
✓Oh-r-^IfcA/l/S/tfA 10mg/l, fcf#^>Bl 5mg/l, — H*>m 
5mg/l, fccfctffcf^V 30/ig/l (ION NaOHT'pH7. 21Z 

mm) <DMf%fr*>teZ>Wi{b®n2 5 m 1 <z>Aofc3 0 0mi§;i*/7;i/#tHft 

7^XntCg?iftU 2 8TC, 2 2 0 rpmfflm 2 4l|^ibt„ 
[0 0 6 8] 

M^#^2 0ml &_tffifcW— ifiJ*©*fM@Mfi2 5 0ml ©Ao 2 L§A*; 
7;i/#£=#7^;*:3iCgMiU 2 8TC. 2 20 rpmfflMT', 2 4Hi§i 

fl^il2 5 0ml5:, 9 )\,-=L-Zk 150g/l, l^x^;* (S3RSIKtt 
§g) 5g/l, KH 2 P0 4 10g/l, K 2 HP0 4 10g/l, MgS0 4 - 
7H 2 0 10g/l, CaCl 2 -2H 2 0 0. lg/1, FeS0 4 '7H 2 0 
20mg/l, ZnS0 4 - 7H 2 0 lOmg/K MnS0 4 - 4~6H 2 0 2 
Omg/1 (Wmm) , ^ -T^-> 15mg/l (M^S) % L _^^^^ 
> 20mg/l, \ZJt*y 100/tg/l, ^ 2g/l, 33 <fc tf # ^ > 
Bl 5mg/l (S'MM) (ION NaOHfpH7. 2 IC|§^) ©3flJ&^£> 
&&$£#Jgifi2. 2 5 L©Ao£ 5 L^g#ffllCg£fI U 32 TC, 600rpm 
, «fc*2. 5 L/#<D^#T'2 4B£igig#£fTofc„ ig#*r, 2 8%T> ; E- 
T2fc£/8V>T, ^©pHi 6. 8lC*£i#l,fco 
[0 0 6 9] 

JlfBEscherichia coli NM522/pNKll/pNT55^MMfls 2 5 g / 1 , Escherichia 
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coli NM522/pGE19$cMB# 1 5g/l, Corynebacterium ammoniagenes ATCC211 

7ommmi^i 5 0 g/i, 77^h-^60g/u -7>;-x30g/i, g 

MP 20g/l, KH 2 P0 4 2 5g/l, MgS0 4 « 7 HgO 5g/l, 
f>85g/l, t>f^->S-215 4 g/1 1 Om 1/1 

©Mf£^e>fc£SJ&$£3 0mU2 0 0ml^tf-;2j-tCA*K 

• XZ-^-Zm^TMW (9 0 0 r pm) L> 3 2"CT*1 2 B£f§LK 
Jfc£fTofc„ KJS«*», 4N NaOH£ffiV^, p H & 7 . 2 lCif£f£ 

U MfCjSDt77^h-^ KH 2 P0 4 £8s;&tJbfco 
[0 0 7 0] 

^fS^T^, SM^&HPLC^ffi^tfU K/S?£#fC18. 6g/ 
1 (2 9. 4mM) ©GKDM (2Nal) LT 3 H fcfltlg bfc 

[0 0 7 1] 
Hi&$l5. GDP-73-^CD4I 

Hffsfll 1 *e#g>*lfc Escherichia coli NM522/pNKll/pNT55#fc&!y{&#l4 IB^<Z> 

[0 0 7 2] 

2 *e# g> *l Escher i ch i a coli NM522/pGE19|fc£^&fe0!l4 IB^CD^^lC 

IgJfcM 3 £ *l Escherichia coli NM522/pGE8|fc Zmt&ffl 4 fB*©Escheri 
chia coH NM522/pNKll/pNT55«;i:|^#<D^tCj: »Jig#U ^vfrftlC £ »JI 

[0 0 7 3] 

Corynebacterium ammoniagenes ATCC21170#fc$:HJ<BM4 IB^©^^IC J: *J&it 

^II^tMlCjSCT- 2 0TCT'^#-rSZli:^T^. LTffi 

JlgB Escherichia coli NM522/pNKll/pNT55=&|cM^# 25g/l, Escherichia 
coli NM522/pGE19;|fcMKft 1 5g/l, Corynebacterium ammoniagenes ATCC211 
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70/BfcM®# 1 5 0 g / 1, 77^h-X60g/l, V>;-^30g/l, G 
MP 30g/l, KH 2 P0 4 2 5g/l, MgS0 4 « 7H 2 05 g/l, 
f>i5g/l, t>f'->S-215 4 g/1 fcJ:tf3f 1 Oml/1 

0»?)&5S)SS3 Om 1 & 2 0 0 m 1 ^tf-:fr-lCA*U ^KJfcMS: 7^ 
*^-f V V • X#-^-JCTJI# (9 0 0 r pm) U 3 2TCT*1 
fTofeo &J&1 2^1^ SiC. Escherichia col i NM522/pGE8|5fc?gBfl* £ 1 5g/ 
1 J: e>lC^iO l/T, ££IC 1 OmmfcmZmttfco 4N NaO 

t?KH 2 P0 4 S:^inL/fc. 
[0 0 7 4] 

MJS^T^, MJ&£j»£HPLClCj:y##fU MJ&M*tC14. Og/1 

Escherichia coli NM522/pGE8$cM®# (1 5 g/1) ZfcJfcffil&mz&M L 
T 2 2 ffiffgfjgtJSScfJo fci^CGD (2Na|g) 0D^»4«:3. 7 

g/1 (5. 9mM) 7?feofco 
[0 0 7 5] 

#3BlHK:«fc GDP-^n-^fc-fctfGKDMSr^^Ci^^S,, 
[0 0 7 6] 

BB^JS^l -AXI23?fJ©M : ^DNA 
2 - AXU#J<Dl&f93 : p^D N A 
SJ9ff3-AIBJ!IOtt« : MDNA 
Be#J##4 -AISJIJO^ : MDNA 
KJ0##5 - AHmFJCDWlW : ^DNA 
U3«# 6 - AXK#r©8W! : ^JfcD N A 
@e*»J##7-AX@B#I<Z>M! : MDNA 
IB#J#^8 -AXlB#Jtf>m93 : ^DNA 
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[0 0 7 7] 

Sequence Listing 

<110> KYOWA HAKKO KOGYO CO. , LTD. 

<120> PROCESS FOR PRODUCING GDP-FUCOSE 

<130> HI 1-0781 J2 

<140> 
<141> 

<160> 8 

<170> Patentln Ver.2.0 
[0 0 7 8] 

<210> 1 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 1 

ccgcaagatc tcgtaaaaag ggtatcgata age 3 
3 

[0 0 7 9] 

<210> 2 
<211> 20 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
<400> 2 

gagctgactg ggttgaaggc 
0 

[0 0 8 0] 

<210> 3 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
<400> 3 

gaatctagaa tgtcaaaagt cgctctc 
7 

[0 0 8 1] 

<210> 4 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
<400> 4 

ctcaagctta tgactccagc gcgat 
5 

[0 0 8 2] 

<210> 5 

2 6 



Synthetic DNA 

2 



Synthetic DNA 

2 



Synthetic DNA 

2 
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<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 5 

caagaattct catgtttgac agct 2 
4 

[0 0 8 3] 

<210> 6 
<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 6 

cattctagac ctccttaatt cgcgaaaatg gatcgatacc ctttttac 4 
8 

[0 0 8 4] 

<210> 7 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 7 

gtcatcgata tgagtaaaca acgagtt 27 
[0 0 8 5] 

<210> 8 

2 7 ffilE# 2000-3046597 
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<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 8 

ataaactcga gagagacaag cggag 25 

[01] glk, manB. m a n 7^ $ K P N K 1 1 ®Mlg 

[@2] gmd^y5^$ FpGE 1 9©MXg?:att„ 
[03] w c a G^3|^7^ P G E 8 ©IMS it. 

A m p r : T> fc>> V >iH£»fc^ 

P L : Pl^D^-^- 

P lac : 1 ac^n^-^Jt- 

P trp : t rp^D^-^l- 

cI857: cI857 VzfUyfr- 

g 1 k : -tfitfe^ 

ma n B : sfcXJft^W A# -IfjfrlS^- 

ma n C : J - 1 - U >^^T— U ^ h7>X7i7-€Ife-f- 
gmd : GDP-7>;-X4, 6-ft K7*-fia? 
wc a G : G K DMxbf :* U * -H&te* 
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[01] 



mm 



EcoRJ 



Pat! 




EcoRf 



Pstl 




/ *B57 * V 



(&5 Kb) 



Bgttl 



BatnHI Salt 




manC t manB 



Sail 



BfllU.Sall 



BamHI.SaO 



EcoRI 




Sail 



1 
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[H2] 



EcoRl 




Xba! EcoRl 
.Hfmfltr 




Ptac 



EcoRl Xbal 



PtTP 



Xbal 



Hiratm 



gmd 




I pBluescrlpt SK+ 

\ (3.0 Kb) 

\ 



EcoRl, Xba 


Xbal, Hlndtfl 








EcoRl, HlndDI 
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[S3] 




EcoRlcial 
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mm*) mmm 
mm 

mm - v-rfr*^<Dmmffiffl. fom.mmw*><Dmmi5 &&&&&& 

ft^5GDP-4--{rh-6-ft^i'7>;-7 (JKT, GKDMtlSIBt 
GKDM&GDP--7 3-Xlc3g«'rslB*S:^'r6tt^*©^}R*fctt» 

KB jRH] & U 
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m m a m m m m 



[000001029] 
1 . &m*tn 0 1 990^ 8 8 6 0 



i 
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